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(54) [Title of the Invention] OPTICAL INFORMATION READ-OUT DEVICE 
[Claims] 

[Claim 1] An optical information read-out device which is characterized by the fact that in an 
optical information read-out device which is designed so that [a] a desired recording track on a 
recordmg medium on which an information signal has been recorded as changes in an optical state 
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is illuminated with a main light beam, [b] a pair of auxiliary light beams which move as an integral 
unit with the aforementioned main light beam are caused to illuminate adjacent tracks on both 
sides of the recording track illuminated by the aforementioned main light beam, [c] reflected or 
transmitted light of the aforementioned main light beam is detected and the aforementioned 
information signal is read out by means of the resulting light detection signal, and [d] reflected or 
transmitted li^t of the aforementioned pair of auxiliary light beams is detected and a tracking 
control signal is created from the resulting light detection signals, so that the illumination position 
of the aforementioned main light beam is caused to follow the aforementioned recordmg track on 
the recording medium, said optical information read-out device is equipped with: 

an extraction means which extracts the aforementioned information signal components 
from the light detection signals corresponding to the aforementioned auxiliary light beams; 

a judging means which judges whether or not the levels of the information signal 
components extracted by the abovementioned extraction means exceed a prescribed threshold 
value; and 

a signal processing means which subtracts the information signals extracted by the 
aforementioned extraction means from the light detection signal corresponding to the 
aforementioned main light beam in cases where it is judged by the abovementioned judgmg means 
that the aforementioned levels have exceeded the aforementioned threshold value, thus removing 
crosstalk signal components from the aforementioned adjacent tracks that are contained in the 
aforementioned light detection signal, and producing an information read-out output. 

[Claim 2] The optical information read-out device claimed in Claim 1, which is characterized by 
the fact that the aforementioned extraaion means consists of filters which have a narrower 
bandwidth than the bandwidth of the information signal. 

[Claim 3] The optical information read-out device claimed in Claim 1, which is characterized by 
the fact that the aforementioned signal processing means includes phase-shifting circuits which 
compensate for the phase relationship between the light detection signal corresponding to the 
main light beam and the light detection signals corresponding to the auxiliary light beams. 

[Detailed Description of the Invention] 

[Technical Field of the Invention] 

The present invention concerns an optical information read-out device which uses a light beam to 
read out information signals from a recording medium on which information signals are recorded 
as changes in an optical state; more specifically, the present invention concerns an optical 
information read-out device which makes it possible to reduce crosstalk signal components from 
adjacent tracks even in cases where the track pitch is narrow. 

[Background Technology of the Invention and Problem Points] 

The three-beam system shown in Figure 1 is known as one type of trackmg system used in optical 
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information read-out devices which read out signals from recording media such as optical video 
disks on which information signals are recorded as changes in an optical state. In the figures, 1, 2 
and 3 indicate recording tracks on which information is recorded as changes in an optical state, 
e. g., as the presence or absence of pits, in a recording medium. The surface of this recording 
medium is illuminated by a main light beam 4 and a pair of auxiliary light beams 5a and 5b. The 
main light beam 4 and auxiliary light beams 5a and 5b are either reflected from or transmitted 
through the recording medium, and the resulting reflected light or transmitted light is detected by 
light detectors not shown in the figures. Furthermore, the read-out output of the information 
signal is obtained from the light detection signal that corresponds to the main light beam 4, and a 
tracking control signal is created from the light detection signals that correspond to the auxiliary 
light beams 5a and 5b. Specifically, since the illumination positions of the auxiliary light beams 5a 
and 5b are offset to both sides of the main light beam 4 in the direction of width of the recording 
track, the main light beam 4 can be caused to follow the recording track by controlling the 
illumination positions of the main light beam 4 and auxiliary light beams 5a and 5b in the direction 
of width of the track so that the levels of the light detection signals corresponding to the auxiliary 
light beams 5a and 5b are equal. 

However, in cases where the track pitch d is narrowed in order to increase the recording density 
in an optical information read-out device of this type, the two adjacent tracks 1 and 3 are 
simultaneously scanned when the main beam 4 scans the desired track 2; as a result, crosstalk 
signal components from these adjacent tracks 1 and 3 are admixed with the read-out output, so 
that correct read-out becomes impossible. 

[Object of the Invention] 

The object of the present invention is to provide an optical information read-out device which can 
reduce crosstalk signal components from adjacent tracks in cases where the track pitch is narrow. " 

[Constitution of the Invention] 

The present invention is characterized by the following: i. e., noting that information signal 
components from adjacent tracks are contained in the light detection signals corresponding to the 
auxiliary light beams, the present invention is devised so that information signal components from 
the abovementioned adjacent tracks are extracted by a pair of auxiliary light beams which move as 
an integral unit with the main light beam, and these information signal components are subtracted 
from the light detection signal corresponding to the main light beam only in cases where the levels 
of said components exceed a prescribed threshold value, thus removing crosstalk signal 
components from the adjacent tracks that are contained in the information read-out output. 
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[Merits of the Invention] 



The present invention makes it possible to obtain a high-quality read-out output containing few 
crosstalk signal components from adjacent tracks even in cases where the track pitch is extremely 
narrow; as a result, the recording density can be increased. Furthermore, when correct tracking 
is achieved, the light detection signal corresponding to the main light beam contains almost no 
crosstalk signal components from the adjacent tracks. Consequently, if the information signal 
components from the adjacent tracks contained in the light detection signals corresponding to the 
auxiliary light beams are subtracted from the light detection signal corresponding to th€ main light 
beam in such a case, information signal components from the adjacent tracks are conversely added 
to the information read-out output, so that the signal quality of the information read-out output 
actually deteriorates. Accordingly, m the present invention, a crosstalk signal component removal 
action is performed in which the abovementioned information signal components contained in the 
light detection signals corresponding to the auxiliary light beams are subtracted from the light 
detection signal corresponding to the main light beam only in cases where the levels of said 
information signal components exceed a prescribed threshold value, i. e.,. in cases where there is a 
tracking discrepancy. As a result, the abovementioned problem does not arise, and a high-quality 
information read-out output can be obtained at all times. 

[Embodiments of the Invention] 

Figure 2 illustrates one embodiment of the present invention. 

In Figure 2, the recording medium 11 is a recording medium such as an optical video disk in 
which information signals are recorded as changes in an optical state along a recording track 12. 
This recording medium 1 1 is rotationally driven by a motor 13. The read-out of information 
signals from this recording medium 1 1 is accomplished as follows: 

Specifically, linearly polarized laser light emitted by a laser light source 14 is diffracted by a 
diffraction grating 15, thus forming a main light beam consisting of zero-order diffracted light, 
and a pair of auxiliary light beams consisting of plus and minus first-order diffracted light. The 
resuhmg main and auxiliary light beams are magnified by a magnifying lens 16, and are directed 
onto a beam splitter 17 at a fixed spacing. The light beams passing through the beam splitter 1 7 
pass through a 1/4-wavelength plate 18 and are converted into right-handed circularly polarized 
light. These light beams are then directed onto the recording tracks (pit surfaces) on the 
recording medium 11 via a tracking mhror 19 and objective lens 20. 

The light directed onto the recording medium 1 1 is reflected so that the reflected light constitutes 
left-handed circularly polarized light. This light returns to the beam splitter 17 along the reverse 
light path from that of the illuminating light, i . e., via the objective lens 20, tracking mirror 19 and 
1/4-wavelength plate 18 in that order, and is directed onto a columnar lens 21 from the beam 
splitter 17. The light passing through the columnar lens 21 is incident on a light detector 22. This 
light detector 22 has three light detection parts 22a, 22b and 22c consisting of photodiodes, etc.; 



among the reflected light beams, the main light beam is incident on the central light detection part 
22b, while the pair of auxiliary light beams are respectively incident on the light detection parts 
22a and 22c. Furthermore, the outputs of the light detection parts 22a and 22c corresponding to 
the auxiliary light beams are detected by envelope wave detectors 23a and 23c, and are then sent 
to the two input terminals of a differential ampMer 24, so that the level diflFerence between the 
two signals is detected. The output of this diflFerential amplifier 24 is sent as a tracking control 
voltage to a mirror driving circuit 25 which rotates the aforementioned tracking mirror 19 in the 
direction of width of the recording tracks; in this way, the illumination position of the main light 
beam is controlled so that this illumination position follows the desired track. Furthermore, 
control of the focal position of the main light beam, i. e., focusing control, is accomplished by 
controlling the movement of the objective lens 20 m the direction of the optical axis on the basis 
of a focusing error voltage generated by a means not shown in the figures fi-om the output of the 
light detector 22. 

Next, the information signal read-out circuitry will be described. The outputs of the respective 
light detection parts 22a, 22b and 22c of the light detector 22 are input into band-pass filters 
(BPF*s) 27a, 27b and 27c via respective amplifiers 26a, 26b and 26c. Here, the BPF 27b has 
wide-band characteristics which are sufiBcient to allow the information signal components (FM 
signal) to pass through; however, the BPF*s 27a and 27c have narrow-band characteristics which 
are narrower than the information signal bandwidth. The reasons for setting the bandwidth of the 
BPF*s 27a, 27b and 27c in this way are as follows: i. e., the auxiliary light beams generally have a 
weaker intensity than the main light beam, so that the outputs of the amplifiers 26a and 26c 
contain more noise than the output of the amplifier 26b; fiirthermore, the information signal 
components contained in the lig^t detection signals corresponding to the auxiliary light beams 
have a lower level and a lower S/N ratio than the information signal components contained m the 
light detection signal corresponding to the main light beam. 

Since the illumination positions of the main light beam and auxiliary light beams are shifted in the 
track direction, the outputs of these EPFs 27a, 27b and 27c are respectively input into phase- 
shifting circuits 28a, 28b and 28c which are provided for the purpose of compensating for the 
phase relationship of the outputs of the respective light detection parts 22a, 22b and 22c of the 
light detector 22. The output of the phase-shifting circuit 28b is sent to the addition input of a 
subtraction circuit 31, and the outputs of the phase-shifting circuits 28a and 28c are sent to the 
two subtraction inputs of this subtraction circuit 3 1 via respective switching circuits 29a and 29c. 
The switching circuits 29a and 29c are controlled by respective threshold value judging circuits 
30a and 30c. When the outputs of the aforementioned envelope wave detectors 23a and 23c 
exceed a certam threshold level, the threshold value judging circuits 30a and 30c effect an 
inversion in output so that the switching circuits 29a and 29c are controlled to a state of electrical 
continuity. The output of the subtraction circuit 31 is input into a demodulating circuit 32 which 
includes FM demodulation and de-emphasis functions, etc. The read-out output of the 
information signal is extracted from tMs demodulating circuit 32. 

Next, the operation of the present embodiment will be described with reference to Figure 3. 
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Here, a case is considered in which the conditions of illumination of the main and auxiliary light 
beams 4 and Sa, Sb on the recording mediimi are as shown in Figure 3 (a). In this state, tracking 
is accomplished with the main light beam 4 scanning the center of the track 2; accordingly, the 
crosstalk signal components from the adjacent tracks 1 and 3 are small. Furthermore, in this state, 
if the line cutting across all of the optical axes of the respective light beams 4, 5a and 5b 
(indicated by a broken line) is inclined more than in the case of Figure 1, so that relatively large 
portions of the beam spots of the auxiliary light beams 5a and 5b are positioned on the adjacent 
tracks 1 and 3 (as shown in the figure), the levels of the light detection signals corresponding to 
the auxiliary light beams 5a and 5b, i. e., the outputs of the envelope wave detectors 23a and 23c 
will not reach the threshold values of the threshold value judging circuits 30a and 30c. 
Accordingly, the switching circuit 29a and 29c will remain open, so that only the output of the 
light detection part 22b corresponding to the main light beam 4 is sent to the subtraction circuit 
31 via the amplifier 26b, BPF 27b and phase-shifting circuit 28b. In this case, the subtraction 
input of the subtraction circuit 3 1 is zero, so that only a light detection signal corresponding to the 
main light beam 4 is sent to the demodulating circuit 32. Specifically, in this case, information 
signal components in the light detection signals corresponding to the auxiliary light beams 5a and 
5b are not subtracted from the light detection signal corresponding to the main light beam 4; 
accordingly, there is no increase in the noise of the information read*out output as a result of the 
addition of information signal components from the adjacent tracks to said information read-out 
output. 

Next, if the illumination conditions of the respective light beams 4, 5a and 5b are shifted to the left 
as a whole (as shown in Figure 3 (b)), the beam spot of one of the auxiliary light beams 5a is 
positioned in an area of large light reflectivity between the tracks 2 and 3, so that the output of 
the light detection part 22a is mcreased. Accordingly, as a result of the operation of the tracking 
control system consisting of the envelope wave detectors 23a and 23c, the differential amplifier 
24, the mirror driving circuit 25 and the tracking mirror 19, the illumination positions of the 
respective light beams 4, 5a and 5b are moved in the direction indicated by arrow 6, so that the 
light beams are returned to their normal positions. In this case, furthermore, the output of the 
envelope wave detector 23a exceeds the threshold value of the threshold value judging circuit 
30c; accordingly, the switching circuit 29c is placed in a state of electrical continuity. As a result, 
the output of the light detection part 22c corresponding to the other auxiliary light beam 5b is 
applied to the subtraction input of the subtraction circuit 3 1, so that this output is subtracted from 
the output of the light detection part 22b corresponding to the main light beam 4. Consequently, 
the information signal from the adjacent track 1, i. e., the crosstalk signal component, that is 
contained in the output of the light detection part 22b is canceled. 

Furthermore, in a case where the illumination positions of the respective light beams 4, 5a 
and 5b are shifted to the right as shown in Figure 3 (c), the respective light beams 4, 5a and 5b are 
similarly returned in the direction indicated by arrow 7 as a resuh of the operation of the tracking 
control system; in this case, fiirthermore, the output of the envelope wave detector 23c exceeds 
the threshold value of the threshold value judging circuit 30a, so that the switching circuit 29a is 
placed in a state of electrical continuity. As a result, the output of the light detection part 22a 
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corresponding to the auxiliary light beam Sa is applied to the subtraction input of the subtraction 
circuit 3 1, so that this output is subtracted from the output of the light detection part 22b 
corresponding to the main light beam 4. Thus, in this case, the crosstalk signal component 
consisting of the information signal from the adjacent track 3 that is contained in the output of the 
light detection part 22b is canceled. 

Thus, a read-out output from which crosstalk signal components from adjacent tracks have been 
removed can be obtained. 

Furthermore, the present invention is not limited to the embodiment described above; various 
modifications may be made within limits which involve no departure from the spirit of the 
invention. For example, in Figure 2, the subtraction used to remove crosstalk signals was 
performed in the stage of the FM modulated wave prior to the demodulation of the light detection 
signals; however, it would also be possible to install respective demodulating circuits after the 
EPF's 27a, 27b and 27c, and to input the outputs of these demodulating circuits into a subtraction 
circuit. In such a case, the effects of noise can be alleviated by setting the characteristics of the 
low-pass filters used to extract the demodulated base band signals from the light detection signals 
corresponding to the auxiliary light beams at a narrower band width than the band width of the 
low-pass filter used to extract the demodulated base band signal from the light detection signal 
corresponding to the main light beam. 

Furthermore, in the embodiment described above, reflected light from the recording medium was 
used for the read-out of information signals; however, it would also of course be possible to 
apply the present invention to a system in which transmitted light is used for such read-out. 

[Brief Explanation of the Figures] 

Figure 1 is a diagram which illustrates the positional relationship between tracks on the recording 
medium and light beam spots in a three-beam type optical information read-out device. Figure 2 
illustrates the construction of an optical information read-out device constituting one embodiment 
of the present invention. Figure 3 is a diagram illustrating the positional relationship between 
tracks on the recordmg medium and light beam spots, which is used to illustrate the operation of 
the same embodiment of the present invention. 

1, 2, 3 Recording tracks, 4 Main light beam, 5a, 5b Auxiliary light beams, 1 1 Recording medium, 
12 Recording track, 13 Motor, 14 Laser light source, 15 Diflfraction grating, 16 Magnifying lens, 
17 Beam splitter, 18 1/4 wavelength plate, 19 Tracking mirror, 20 Objective lens, 21 Columnar 
lens, 22 Light detector, 23a, 23c Envelope wave detectors, 24 Differential amplifier, 26a, 26, 26c 
[sic] Amplifiers, 27a, 27b, 27c Band-pass filters, 28a, 28b, 28c Phase-shifting circuits, 29a, 29c 
Switching circuits, 30a, 30c Threshold value judging circuits, 31 Subtraction circuit, 32 
Demodulating circuit. 
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14. Laser light source, 25. Mirror driving circuit, 32. Demodulating circuit 
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©T. «lli«ttift»23t,23ctSI4Ja«B24.5 9-H» 
IBtt25*i.tC^h 5 + >y 5 7-l9d» h 7 y 
i^»IW»«)ftflJ|CJ:l). ft3te-A4.5a.5b<0«|ttea 

*. -tUTCKOlB^. ai§«tttt»23a©ta^J*<Hfi« 
Jgiaa30c®HSa€a*««)T. X-f-:/f^>^^EIB29cAf 
•iB«l8t&«. ^niCJiO. il!i:^0«ltt3tt-ASbt 
itJSr 4 it«ai gB22c O lis ^ *««l»SB31 0J« WA * C 
ln*5»), wnAt±3tf-A4«C«Jp-r-53ttttBg522bro 

tti/j*>i9S5l*»n«;:ticj:r). 3t«aifl522broai*ic 

»3H (c) •CjFrj:-5t»3et;-A4,Sa.5b<7) 
tt««®fPjBJCi r) a3fef-A4. 5a. 5b*<*^ 7 05^(Sj 

icRsnsttfeic, aiB«ttiaEB23cwtii**tiatt^| 

S0H3Oaa)Hffi*«BA. :^'f •yf^> y 088298 *{a5iitt 
ffilC/i*fc«. ««l!jJttt--ASa»r«J£:TSit«aiffl22a 
«>aiA*<«IHlIS53lO«JS7.*ICll0t,^T. £}Kt-A 

4i->ta;rsjtttiiiS22bOTai^j*>.iii?(,i»ti. coat 

«*£ttffia22bfl)ffi^l3a $tlTt>S«» h9 3;J» 

tlzitttti. BPF27a.27b.27c©«(r'5-*T.t-n«|flI5iss6.|S 

M'«Jt:-Alc?t<fr57t«tiifB^A»'5.fiM$^/i'S 
- X A- > K It % €: ia aj r 5 e « 7 W 4# f$ S: ± 7t f 

-Ai-*tJc:r«itttai(g^*»^affliLt'<-7.A> k« 
^ € it T 5 rciT) 7 ^ ;u i 0 L Tte < 
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1.2.3 e»h99^. 4 £3Ke-A. Sa.Sb 



7-9 2 9 24 

««lJtk-A. 11 eBIK(», 12 E»h9vi'. 

13 M U-1f3ttai. IS B«r»^. 16 

tt*U>X. 17 yi-LX-^^i'j^s 18 1/4 

ttfifi. 19 h5^/4->ii^s 5— . 20 »1fcU> 

X. 21 nttU>X, 22 3ettttSS. 23i.23c 

filSMttttH. 24 mVtmHSB. 261.26. 26c iBtt 

B. 27a. 27b. 27c mmkAy^)V9. 28«.28b.28c- 

"•ttiai«'7 KSB. 29a.29e-— v;^ f -/^>i^BS8. 30 

•.30c na«i£iBia. 31 mjkos. 32 «» 
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